Summary: A morphological and immunohistochemical study of the ultimobranchial body of reptiles Japanese lizard and snake was carried out. The ultimobranchial body of the Japanese lizard was located adjacent to the left arch of the aorta between the trachea and esophagus. It was found as a cluster or group of cells with no capsule. Grimelius' silver impregnation and lead-hematoxylin staining produced positive reactions in some of the clustered cells and follicular cells. The same reaction pattern was observed with anti-calcitonin using the PAP method. The PAP reactions were positive to antiserum against pig calcitonin, but negative to antiserum against synthesized human calcitonin. Furthermore. the PAP reactions were negative to antiserum against tyrosine hydroxylase. The immunofluorescent study of the snake ultimobranchial body revealed that most of the clustered cells and some of the follicular cells were calcitoninimmunoreactive but none was tyrosine hydroxylase-immunoreactive.
Reports on the ultimobranchial body (Ult) of reptiles are numerous: Francescon (1899), Maurer (1899), Eggert (1938) , Watzka (1938) , Peters (1914) , Sehe (1965) , Moseley et al. (1968) and Dubewar (1980) made reports on lizards; and Francescon (1899), Watzka (1938) , Sehe (1965) , Clark (1971) , and Yoshihara et al. (1978) Yoshidaterasawa et al. (1998) on snakes. These were mostly simple morphological observations except the one by Yoshihara et al. (1978) , which made a detailed study on the snake Ult. Reports on the function of calcitonin (Cal) in the Ult in the reptiles are relatively few: Laverty et al. (1982) , Moseley et al. (1968) , and Uchiyama et al. (1978) Srivastav et al. (1994) studied the physiological importance of the Ult by using its extracts. Sasayama et al. (1984) reported on the localization of Cal in the Ult in some of the lower vertebrates. Takagi et al. (1982) made an electron microscopic study of the Ult in the softshelled turtle. In other studies, tyrosine hydroxylase (TH)-immunoreactive (IR) cells were found in the grass parakeet Ult (Yamada et al., 1983; Takagi et al., 1984b Takagi et al., , 1986 . In order to further investigate lower vertibrates, the present study examines the localization of Cal and TH, catecholaminesynthesizing enzyme, in the Ult in the Japanese lizard and the snake.
Materials and Methods
Thirty-two Japanese lizards (Takydromus Takydromides) and six striped snakes (Elaphe quandrivirgata) were used in this experiment. Seventeen of the lizards were used for morphological observation and the remaining Fifteen lizards and all six snakes for the localization of Cal. The lizards were anesthetized with ether. Based on the reports that Ult is located above the heart (Clark, 1971; Sehe, 1965) , tissues above the heart including the Correspondence to: Keiki YAMADA, Ph.D., Professor, Department of Anatomy, School of Health Sciences, Fujita Health University, Toyoake, Aichi 470-1192, Japan.
thyroid gland and portions of the trachea and esophagus were removed for the purpose of morphological observation. For the localization of Cal, a small portion of the tissue above the heart on the left side of the trachea and the esophagus was removed after perfusion with Zamboni's fixative (Zamboni et al., 1967) . The tissue was fixed with Zamboni's fixative again and embedded in paraffin by conventional method.
The specimen for morphological study was sliced into horizontal serial sections and was subjected to HE staining, Grimelius' silver impregnation (Grimelius, 1968), and lead-hematoxylin staining (Solcia et al., 1969). The localization of Cal was carried out by an antibody-enzyme method: the peroxidase anti-peroxidase (PAP) method (Sternberger et al., 1970) . The specimen was sliced into serial sections. For comparison purposes, PAP reactions were tested either with antiserum against pig Cal prepared in our laboratory (Takagi et aL, 1984b (Takagi et aL, , 1986 or with antiserum against synthesized human Cal (DAKO kit for PAP method).
The snakes were anesthetized with ether and left and right Ult were removed separately. The tissue was fixed with GPA fixative and was frozen on dry ice. The specimen was sliced into 10.tm serial sections on a cryostat. Cal reactions were tested with antiserum against pig Cal by immunofluorescence method (Yamada et al., 1983) . Bovine adrenal TH antiserum was used for TH reactions (Nagatsu et al., 1977) .
Results

Morphological Observation of Japanese Lizard Ult
The Ult of the Japanese Lizard was located above the heart, on the left side, adjacent to the left arch of aorta, between the trachea and esophagus but very close to the trachea (Figs. 1, 2, 3 ). It had no capsule, consisted of varying sizes of follicles and grouped cells, and was rich in connective tissues and capillary vessels (Figs. 2, 3, 4) .
Some of the follicular cells were multi-layered, but most of them were single-layered and had flat or cubical epithelium with cilia extending into follicular lumen, in which some colloidal substances and substances resembling cellular debris were recognized (Figs. 2B, 3B, 4). Very few follicles were observed in certain samples, while in others a large number of follicles were seen with little space left for cellular substances. On the whole, most of the follicles were found near the rim of the Ult formation (Figs. 2B, 3B, 4). The sizes of the follicular cells and clustered cells were approximately the same and no distinction could be made between these cells by light microscopy (Figs. 2B, 4D, 4E ).
The measurements of the neck organs, Ult, thyroid gland, and parathyroid glands, are shown on Table 1 . Of the three organs, thyroid gland had the largest measurements. Ult was slightly larger than parathyroid glands. The breadth (left-right measurement) was the largest in thyroid gland, while the length (cranio-caudal measurement) was the largest in Ult and parathyroid glands. The sizes of follicles varied from a little over 10 pm to more than 200 p.m.
Results of Grimelius' silver impregnation (Fig. 5 ) were similar to those of lead-hematoxylin staining (Fig. 6) . Although some portions of the clustered cells and follicular cells showed positive reactions to Grimelius' silver impregnation and to leadhematoxylin staining, they were mostly isolated cases. 
PAP Reactions of Japanese Lizard Ult
The Ult cells of the Japanese lizard showed positive reactions only to antiserum against pig Cal (Fig. 7) , but not to the kit using antiserum against synthesized human Cal. The result was the same when the second and third antisera were replaced with each other, i.e., positive to antiserum against pig Cal but negative to antiserum against synthesized human Cal. In any case, not all the Ult cells reacted positively. IR follicular cells were found approximately at the same site as those found in Grimelius' silver impregnation and leadhematoxylin staining. In addition, immunological observation against TH-antibody revealed that many of the cells found in clusters in the Ult that were Cal-positive were TH-negative (Data did not show).
Immunofluorescence Reactions of Snake Ult
Many of the snake's Ult cells were found in clusters. Follicles surrounded by single-layered flat or columnar cells with celia were observed between the clusters. The follicular lumens contained colloidal substances resembling cellular debris (Yoshihara et al., 1978). Immunofluorescence observation revealed that many of the cells found in clusters in the Ult were Cal-positive (Figs. 8A, 9A ) and THnegative (Fig. 9B) . Some of the follicular cells were also Cal-positive (Figs. 8A, 9A ) and TH-negative (Fig. 9B) . In Cal-positive follicular cells, IR portions were found on the basal side of the cells (Fig.  8B arrowhead) as was the case in Grimelius' silver impregnation, lead-hematoxylin staining, and PAP method. This result was similar to the parafollicular cells of the dog thyroid gland (Kameda et al.. 1968) . Some cells had IR projections extending into fol- licular lumen (Fig. 8B arrow) . The colloidal and other substances in the follicular lumen showed no positive Cal or TH reaction (Figs. 8A, 9A ). Clark, 1971; and Yoshihara et al., 1978; Yoshidaterasawa, 1998). The basic structure was also similar to that of the Ult in the soft-shelled turtle (Takagi, 1982) . The dimensions of the neck organs, Ult, thyroid gland, and parathyroid glands, varied widely and the location and shapes of Ult were not uniform. Grimelius' silver impregnation and lead-hematoxylin staining have widely been used in differentiating parafollicular cells of the thyroid gland (Solcia et al., 1969; Roediger, 1973) . Kameda (1968) applied Davenport's silver impregnation to the vestiges of the Ult in the dog thyroid gland and reported that no IR cells were observed. Takagi et al. (1984a) applied Grimelius' silver impregnation and lead-hematoxylin staining to the Ult of the grass parakeet and reported that a large number of IR cells were observed with a slight difference in the manner of reaction. The present experiment on the Japanese lizard revealed that only some of the Ult cells were IR. The Ult of the snake (Elaphe quadrivirgata) did not show typical cross-reactions to either anti-human or anti-salmon antiserum (Sasayama et al., 1984) .
Immunocytochemical reactions to Cal antiserum in the grass parakeet Ult were experimented by the present authors (Yamada et al., 1983; Takagi et al., 1984b) . In the grass parakeet most of the clustered cells were Cal-IR, while none of the follicular cells were Cal-IR. In the Japanese lizard only a portion of clustered cells and a portion of follicular cells were IR. In the snake Ult most of the clustered cells and a portion of follicular cells were Cal-IR. Thus, Cal-IR cells vary even within the class of reptiles. The fact that follicular cells of the Ult in the grass parakeet contain no Cal-IR cells and those of the Japanese lizard and snake contain some IR cells suggest that the functions and processes of the follicular cells of these animals may not be the same.
The Ult of the pig Cal but negative according to Kameda et al. (1980) . Japanese lizard reacted positively to antiserum against to antiserum against synthesized human Cal. Kameda (1983) reported that cross-reactions occured between the species of similar amino acid configuration in Cal but not between different amino acid configuration. It is known that the configuration of amino acid in pig Cal differs greatly from that of human Cal (Potts et al., 1969; Sieber et al., 1969) . Therefore, the configuration of amino acid in Japanese lizard Cal is said to be similar to that of pig Cal. The snake Ult, which reacted strongly to antiserum against pig Cal, also belongs to the same group. In any case, it has been proved immunohistochemically that Ult of the Japanese lizard and snake secrete Cal.
With regard to TH, Pearse (1966 Pearse ( , 1968 ) and Pearse et al. (1971) , in their studies of APUD (amine precursor uptake and decaboxylation) series, reported on the localization of serotonin in the Ult and parafollicular tells of the thyroid gland. The present authors reported on the localization of TH-IR cells in the parafollicular cells of the dog thyroid gland and in the grass parakeet Ult (Nagatsu et al., 1979; Yamada et al., 1983; Takagi et al., 1984b Takagi et al., , 1986 ). In the Ult of the quail, however, no TH-IR cells were found (Yamada et al., 1983 ). In the present experiment, TH-IR cells were found neither in the Ult of the snake and lizard. These findings reveal that parafollicular cells of the mammals and the Ult of some of the higher birds such as the grass parakeet are TH-positive, while the Ult of the lower birds such as the quail and of the reptiles are TH-negative, and suggest that the functions and processes of TH might be different in these two kinds of animals.
In the recent report (Kameda et al., 2000) , the enkephalin has been manifested in the chicen ultomobranchial body. The existence of gelatin, VIP, neurotensin, somatostatin, chromographin, and CGRP etc. has also been confirmed in birds (Kameda, 1991). Furthermore, there is a report that the ultimobranchial body of the teleost plays a role in reproduction particularly in ovarian maturetion. Futher study of the functional role of the postbranchial body in the lower vertebrate is necessary in the future.
